Introduction {#sec1_1}
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Lupus nephritis (LN) occurs in approximately 50% of patients with systemic lupus erythematosus (SLE). Patients with LN have a poorer prognosis than patients without LN, and they have an increased risk of chronic kidney disease, cardiovascular disease, and death \[[@B1]\]. Therefore, the pathological evaluation of LN is very important.

The pathological classification of LN was revised by the International Society of Nephrology/Renal Pathology Society (ISN/RPS) in 2004 \[[@B2]\]. We often decide the therapeutic strategy using both the American College of Rheumatology guidelines and the Kidney Disease: Improving Global Outcomes guidelines based on the ISN/RPS classification. The recommended treatment for class III and IV LN is either cyclophosphamide or mycophenolate mofetil in addition to glucocorticoids \[[@B3]\]. However, class III and IV LN have a variety of subtypes. Recently, it was reported that additional subtypes of LN were crescentic glomerulonephritis, tubulointerstitial lesions, renal vascular lesions, and podocyte injury \[[@B4]\]. However, LN with prominent wire loop lesions was not included as a subtype.

We herein report a case of class IV-G LN with lung involvement and massive wire loop lesions who had rapid and complete remission using glucocorticoid monotherapy.

Case Report {#sec1_2}
===========

The patient was a 29-year-old Japanese woman. She had been experiencing a high fever for 2 weeks. In another hospital, she was diagnosed with SLE due to pancytopenia, abnormal urinalysis (proteinuria and hematuria), low complement, positive antinuclear antibody, and anti-dsDNA antibody. In addition, she had multiple small granular lesions in the lungs appearing like miliary tuberculosis (TB) on computed tomography (Fig. [1a](#F1){ref-type="fig"}). Therefore, she was transferred to the TB ward of our hospital. On physical examination, her height was 160.5 cm and her body weight was 58.8 kg. She had a temperature of 38.8°C. Her blood pressure was normal at 111/77 mm Hg. Oral ulcers and a discoid rash were observed. There was slight edema in the lower extremities. The laboratory tests showed a slightly elevated serum creatinine of 0.91 mg/dL, a normal total cholesterol of 122 mg/dL, a C-reactive protein of 0.57 mg/dL, proteinuria of 5.1 g per day, and microhematuria. On serological testing, antinuclear antibody was positive, the anti-dsDNA antibody titer was very high at 400 IU/mL, and serum C3 and C4 were very low at 26.4 and 4.3 mg/dL, respectively. Anti-neutrophil cytoplasmic antibody was not detected. While awaiting the TB test results, she was isolated in a private room in consultation with the pulmonologist. On day 4, her fever persisted, and laboratory tests revealed progression of pancytopenia. It was thought to be highly likely that she had hemophagocytic syndrome. Thus, we determined that this situation was emergent and initiated intravenous prednisolone (PSL) 60 mg daily. After treatment, she immediately became afebrile. Five days after treatment, we changed from intravenous PSL 60 mg to oral PSL 50 mg daily. After improvement in her general condition, we performed a kidney biopsy 7 days after the start of the initial treatment. The kidney biopsy results are shown in Figure [2](#F2){ref-type="fig"}. Two cores of kidney tissue containing 55 glomeruli were present, none of which were globally sclerosed. Most of the glomeruli showed multiple wire loop lesions and endocapillary proliferation. The wire loop lesions were more conspicuous than endocapillary proliferation (Fig. [2a](#F2){ref-type="fig"}). Crescent formation, necrosis, or glomerular sclerosis were not present. In addition, vasculopathy was not present. Immunofluorescence staining demonstrated positive staining of the glomerular tuft, mesangial area, and part of the endothelial area for IgG, IgA, IgM, C3, C1q, and fibrinogen (Fig. [2b](#F2){ref-type="fig"}). On electron microscopy, the glomeruli revealed massive electron-dense deposits in the endothelial and mesangial areas, but no noticeable subepithelial deposition (Fig. [2c](#F2){ref-type="fig"}). In addition, electron-dense deposit was present in the peritubular capillaries, but not in the tubulointerstitial area or arteries (Fig. [2d](#F2){ref-type="fig"}). The histological diagnosis was LN with massive wire loop lesions, ISN/RPS class IV-G (A). We did not add immunosuppressants such as cyclophosphamide or mycophenolate mofetil because we considered that LN would respond well to PSL alone. Her proteinuria and hematuria almost disappeared within 1 month. Furthermore, her lung disease disappeared after immunosuppressive therapy (Fig. [1b](#F1){ref-type="fig"}). In addition, we did not detect *Mycobacterium tuberculosis* from the sputum, gastric fluid, or bone marrow. After that, she remained in complete remission for several years using low-dose PSL only.

Discussion {#sec1_3}
==========

The ISN/RPS classification of LN is very important when determining the appropriate therapeutic strategy to ensure kidney survival. Importantly, in the revision of the ISN/RPS classification, class IV was subdivided into segmental and global classifications. The renal prognosis of class IV is worse than that of class I, II, or III according to the ISN/RPS classification \[[@B5]\]. However, our case of class IV-G LN had rapid and complete remission in response to monotherapy with glucocorticoids. Class IV-G has more wire loop lesions than other classes. It is rare to observe deposition in not only in the glomeruli but also in the peritubular capillaries, as in our case. We considered that the rapid remission in our case was associated with its histological character.

Class III and IV LN have various subtypes, such as endocapillary glomerulonephritis, necrotizing crescentic glomerulonephritis associated with anti-neutrophil cytoplasmic antibody, renal vascular lesions including thrombotic microangiopathy, and focal segmental glomerulosclerosis associated with lupus podocytopathy \[[@B4], [@B6], [@B7]\]. On the other hand, the ISN/RPS classification distinguishes between class III and IV LN quantitatively because it considers that there is a continuum between class III and IV. Schwartz et al. \[[@B8]\] suggested that class III and IV represent ends of a morphologic continuum for severe LN with segmental lesions. Furthermore, they reported that severe LN had necrotizing segmental lesions and that the treatment response and prognosis were poor \[[@B9]\]. However, not all cases of LN progress from class III to class IV. In an experimental study, injection of IgG3-producing hybridoma led to proliferative glomerulonephritis and subendothelial depositions resembling wire loop lesions, not segmental lesions \[[@B10]\].

In our case, we considered that there was no transition from class III to class IV because the clinical course was drastic and segmental lesions were not identified histologically. In addition, it was recognized generally that the wire loop lesions were active lesions, but not a poor prognostic factor. In fact, the treatment response and prognosis of pure diffuse global LN with more wire loop lesions, which were without crescent or fibrinoid necrosis, were good \[[@B11]\]. Furthermore, Pagni et al. \[[@B12]\] reported that the transition rate of class IV-G to class II as mesangial proliferative glomerulonephritis at repeat biopsy was 18.9%. It is unknown whether the significance of transition from class IV to class II at repeat biopsy was due to the good response to treatment or an improvement due to intensification therapy such as the combination of glucocorticoids and immunosuppressants. We considered that cases of LN with massive wire loop lesions, like our case, transitioned from class IV to class II after treatment as evidenced by the good response to treatment similar to mesangial proliferation in the recovery phase of acute poststreptococcal glomerulonephritis.

Class III and IV LN typically have the same treatment strategy \[[@B3]\]. However, they have various subtypes for a good response to initial treatment, such as that seen in our case, and a poor response such as that seen in cases of severe LN. In fact, Hanaoka et al. \[[@B13]\] reported recently that for complete remission at 3 years, achieving a complete renal response at 3 months was a more sensitive predictor than the use of intravenous cyclophosphamide. The response to LN treatment is associated with pathological qualities such as crescents, necrotizing lesions, and wire loop lesions. Therefore, we should consider treatment of class III and IV LN separately, taking into consideration the pathological state.

The other important concern in our case was related to the lung lesions. We suggested that the patient\'s lung involvement was associated with an immune complex such as wire loop lesions of LN, not TB, because her lung lesions improved after she had received immunosuppressive therapy only, and all cultures of sputum, gastric fluid, and bone marrow were negative. Chaiamnuay et al. \[[@B14]\] reported that SLE lung lesions with similar images revealed a nonnecrotizing granuloma of immune complex on video-assisted thoracoscopic lung biopsy. Therefore, we considered that the lung involvement was associated with an immune complex such as wire loop lesions. We suggested that the main mechanism of the kidney and lung lesions was strongly associated with the deposition of the circulating immune complex and factor.

We administered appropriate treatment with glucocorticoid monotherapy to a patient with class IV LN by considering the patient\'s renal pathological qualities. It is important to consider class IV-G LN with massive wire loop lesions as a new subtype.
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![Multiple small granular lesions (arrow) in the lungs on computed tomography before (**a**) and after treatment (**b**).](cnd-0008-0056-g01){#F1}

![Kidney biopsy specimen. **a** Periodic acid-Schiff-methenamine silver of the glomeruli showing massive wire loop lesions (arrow). **b** IgG of immunofluorescence staining showing positive staining of the glomerular tuft mesangial and partial endothelium area for IgG. **c** Electron microscopy of the glomeruli showing massive electron-dense deposits (arrow). **d** Electron microscopy of the peritubular capillaries showing electron-dense deposits (arrow).](cnd-0008-0056-g02){#F2}
